Design, synthesis and biological evaluation of novel HSP70 inhibitors: N, N'-disubstituted thiourea derivatives.
As novel heat shock protein 70 (HSP70) inhibitors, N, N'-disubstituted thiourea derivatives were designed and synthesized based on the X-ray structure of the ATPase domain (nucleotide binding domain, NBD). An ATPase activity inhibition assay revealed that these compounds effectively inhibited HSP70 ATPase activity. The results revealed that the compounds 370/371/374/379/380//392/394/397/404/405 and 407 can inhibit the HSP70 ATPase turnover with high percentages of inhibition: 50.42, 38.46, 50.45, 44.12, 47.13, 50.50, 40.95, 65.36, 46.23, 35.78, and 58.37 in 200 μM, respectively. Significant synergies with lapatinib were observed for compound 379 and compound 405 in the BT474 breast cancer cell line. A structure-function analysis revealed that most of the thiourea derivatives exhibited cooperative action with lapatinib in the BT474 cancer cell line and the BT/Lap(R)1.0 lapatinib-resistant cell line. HSP70 inhibitors may be developed as synergetic drugs in drug-resistant cancer therapy.